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This application claims the benefit tartr 35 VS.C. 1 19(e) of US. 
Provisional Pacent Application SN 60/023,883, filed an August 12. 1996. The 
application is also rel*«l to adding application SN 08*08,097, entitled 
Mt^adD^forD^dngandt^nssm , and filed on September 16, 
1994, which applicant is herein expressly iiwqxifated by rtfaca*. 
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This invcrtion relates to methods and devioes for narking end defining 
particular locations in body tissue, particularly mmai tissue and more 
particularly relates to methodi and devices for permanently defining the location 
and margins of lesions detected in biopsy cavity walls. 

It is desirable and o8m necessary to perftm procedure for detecting, 
sampling, and testing lesions and other abnormalities in the tissue of humans and 
other animals, paraailarty in the diagnosis and treabum of patients with 
cancerous tumors, pre-malignant conditions and other diseasa or disorders. 
15 Typically, in the case of caz»r, when a physicw, establishes by means of known 
.procedures (i.t palpation, x«rey, MM, or ultrasound imaging) that suspicious 
^^EtiBtsncKS exist, a biopsy is pcrfiamad to determine whether the bells are 
cancerous. Biopsy may be an open or paaaanem teduuqi^ Or« Kapsy remov.5 
the oaire mass (excisionaJ biopsy) or . pat of the mass (bxisicna! biopsy). 
20 Percutaneous biopsy on the other hand is usually done with a needle-like 

inarumem and may be either t fine needle epimion (FNA) or a core biopsy. In 
F\A biopsy, very small needles are used to obtain individual cdb or clusters of 
cells (or cytologic cominaioa The cells nay be prepared such as in a 
Papanicolaou (Pap) smear, b core biopsy, as the term suggests, a c«e or 
fragment of tissue is obtained for histologic exammancm winch may be done 
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to «ian or paraffins ^ducfdife^^^^^ 
fcopsyBthesoeoftheussuesarnpfctak^ A real time cr r«r dm, 
imaging system havng stweoscopic capabilities, such an the stereotactic 
gUidmCe W daCribed » U ' S - >*>• *<0.01 1, fa emptor tt ^ te 
<^mn«*» to the lesion. .^^^^L^uT 
Pefcraang core biopsies arc described in the assignee's US Patent No. 

May 13. 1996. All of these patems and application, « herein expressly 
inooiporaed by reference 

Depending upon the procedure being perforated, k is sometimes desirable 
to completely remo* suspicious lesions for evaluate *hi] einother 
-in-ybedesi^tore^oveoniyas^^ftefaioa In the Wr case, 
^i^iste^^defincihen^ofteiesi^at^^ 
during fl.extmebonproc.as. Viability of the lerion by the inagmg system 
may be hampered beat* of the dmcroon crated by the onrMion process 
«odf«vdlase»oda^bleed», B «he W n W1 d^ Although the 
lesion is removed and all fluids ate continuously aspirated from the extraction 
»te. it is likely that the process will "cloud- the thus impairing exact 
20 rax.grdtionoftan-rgaa, This nukes it difficult to enstee that the entire 
lesion will be removed 

Often, die lain is merely » cakincation derived mm dead abnormal 
tissue, vftfaft may be cancan* or presanrerous, h fa deshabie to remove 
only a sample of the lesion, «b« tn« tne eta« k«e«, » «vaW h. This 
* is bemuse suA a lesion aaallyrervm to mark or define the location of 

toot and thereby lose a critical mean for later re-locating the aflected 
ti»»e. C^oftbebenefctofcp^fi^c^^^^^^^ 
theosauetakmfaretativdysmalL However, oftentimes, «her tnadvtrtrntJy 
30 wb ^^ lesion a too snathe entire^ 

even though it fa desired to remove only . portion. Then, if subatquent 
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indicate, the tissue to be malignant (malignant tissue reqimo «w»vil, <to>, or 
wtd«la*.oftiis*«n!*fi*i™^ Uh 

order to perform necessary additional precedures on adjacw jxttntialry 
5 cancerous tissue. Add^y^wifthetetohlbinltobcbwign, there 
will be no evidence of its taction during fimae examinations to mark the 
location of the pevioudy removed cakafksrton so that the afleoed tis« nay 
be carefully monitored for funic reoccurrences. 

the location or margins of such a lesion prior to or immediately after removing 
or sampling same. Marking prior to removal would help to ensure thsrthe entire 
lestaoisexased, if desired. Alternatively, if the lesion were inadvertently 
removed in its enbrcry, mari^g the biopsy site immsdiMcry after the procedure 
would enable rtsestablishment of its taction for future ideai&auon. 

A number of procedures and devices fcr marking and locating particular 
tissue locations are known in the prior art For eanple, locau m wire guides, 
such as that described in US. Patent No. 5221,269 to Miller a aL «e well 
tao^ fbrk»tinglesioos, particu^ The device described by 

Miller comprises a tubular introducer needle and an attamed w« gukk, which 
20 has a: its distal end a hdxal coil configuration for locking no posiuon 

about the targeted lesion. The needle is introduced into the breast and guided 
to the lesion site by an imaging system oft known type, for example, x-ray, 
ultrasound, or magnetic rctonace imaging (MRJ). at which time the hdkaj'ooil 
at the distal end is deployed about the lesion. Thta the rjeedte n^ be retnoved 
25 &om the wire guide, which remains in ■ locked position Owally tfcout the lesion 
far guiding a surgeon down the wire to the lesion site d^ suhsequew surgery. 
While sen a location system is effective, it is obviously intended aid designed 
to be only temporary, and is removed ootse the surgery or other procedure has been 
com] lined 

Otha- devices are known for marking external regions of a patient's skin. 
For example. U.S. Patent No 5.192^70 to Caswell, Jr. discrete a syringe which 
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dispeaw . colons* to give* visual hdkakBcntesurtttrf^^^ 

flEt^ te CfWi " * P*« No. 

5,147,307 to Ghick discloses a device which has patterning dements for 

"nprosmg a tempore* mare » . ^ ^ ^ rf ^ 
Won or the like. It is abo know to tape or othen*e adhere a small 

aJ, The Geognphc Ous^r Kfuyocdctf^icm of Or 
Qaaotap Ohflr toft December 1985). Obviouily, ho^er. of ^ 
«PP~chs at useful for tricing and ddinatting internal rfa^,^ 
such as lesions or mraors. 

Still another approach fcr marking potential lesions and tumors of the 
breast is described in US. Patent No 4,080*59. In the described procedure, 
the skin of the potion of the body to be evahaed, such as the breastt. is 
coated with a hat sensitive cokwespciBvc chenttau, a^ 
of the bcxh- is heated with penetming adiation such * c&ahermy. Thov.be 
«»ed body portion is scanned for color changes which would indicate hot spou 
beneath the skin surface. These stalled hot spots nay reprisal a tumoror 
lesion, which does not dissipate heat as rapidly because of iu reloivdy poor 
Wood tireuladcn (about 1/20 of the blood flow through noma) body tissue). 
This method, of course, fimions as a temporary diagnostic tooL rather thai a 
permanent means for delinking the location of a tum» cr lesion. 

A method of identifying and treating abnormal neoplastic tissue or 
pathogens within the body is described in US. Patent No. 4.649.151 to Dougherty 
<HL In this tnohod, a turoor-selectrve phwoserartiang drug is treroduced 
into a patierrfs body, where k is cleared fion cornai tissue faster than it is 
eland from abnormal tissue. After the drug has cleared normal tissue but 
before it has cleared abnormal neoplastic tissue, the abnormal neoplastic tissue 
maybekxatedbytte ^ 
fluorescence may be observed with low iraenhy light, some of which is within 
the drug's absortanoe spectrum, or higher intensity light, a portion of which is 
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not in the drug* absortarm spectrum. Once detected, the time may be 
destroyed by further applicedcn of higher iaeraity light having a frequency 
w^te absorb*** spectrum of me drug Of cota^ this method also it only 
« temporary mem for marking the abnormal *su* an* evenojdly the will 
S ciearfiom even the abnormal fcstte. Additionally, once (he abound tissue has 
been destroyed during treatment, the marker is destroyed as welL 

It is also known to employ raoctaxpatible dyes <r stair* W mak breast 
lesions. FirS. a syringe containing the colcrwt is guided to a detected 
lesion, using an imaging system. Later, ding the extraction procedure, the 
surgeon harvests a tissue sample fiom the sained tissue. However, while such 
staining tedanques can be effective, it is difficuft to preetsdy locato the 
stain. Alsa the stare are difficuUmdaea 
ahvey$ be pcmmenL 

Additionally, it is known to implant markers directly into a patient's 
body using invasivt wgicaJ techniques. For example, during a coronary artery 
bypass graft fCABG). which of course consumes open heart surgery, it is common 
practice to surgically apply one or more radiopaque rings to the aorta at the 
site of the graft. This enables a pracotioner to later return to the site of the 
graft by identifying the rings, for evaluative purposes. It is also common 
practice to mark a surgical site with staples, vascular cBps, md the like, tar 
the purpose of future evaluation of the she. 

A technique has been described fir the study of pharyngeal swallowing in 
dogs, which involves permanently implanting steel rrerter beads in the submucosa 
of the pharynx (SA Kramer etaU Pemcnert RaOofup* Mirier Ttdwiqm for 
the Sady o/Phaynged Swallowing in Dop, Dw^p, Vol. 1, pp. 163-167, 
1987). TTiearticle posits that the mdfographic snsiy of thase m^ Ixads 
during swallowing, on many occasions tw a substantial period of time, provides 
abaertaidastarxfagoflhepharyrigBd tathe 
described technique, the beads wtre deposited using a metal noodle cannula having 
an fatcaaal diameter slightly smaller than the beads to be impbrned When 
suction was applied to the cannula, tbe bead sat firmly on the up. Once the 
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^tabkrnsHdng device which is designed to pamaneousiy deliver 

as is the case for conduit orcevity walk The device allows the 

bnpey. This provides several advantages to the physician fa diagnosis and 

abnonnalhy fir follow^, surgical and.n^rfti^abnonneJity 
sue ulentificMion for purposes of ongoing dkgnostic foUownp. Ir may also 
prv aS ™dv^^ bi0 p^ rfai ^ aitf ^^^ to ^ OTif 

adequate records did not follow the patient Tte uiveruive system also 
«pree*s a less traumatic means for tissue narking ^ a reduced procedure! 
duration relative to the standard open surgical method. 

A second aspect of the inventive system comprises a unique tissue maker 
delivery assembly, available from thejHrsent assignee, BKjpsy, Medical, Inc. 
This assembly includes a radi ographic dip (hat » «mfigured m the Ictm of a 
surgical staple Abo incorporated in the tissue marker assembly is a disposable 
applier. The appiicr prov.des a flexible lube, deployment mecWm. and squeea 
handle as a means to advance and deploy the dip to a desired tissue location. 
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team* embedment of the invention, a flotibte tissue mertcr 
introducerb employed. The flexible tissue marker iaroduw incorpocats. 

through a cassctfehoiang on the biopsy probe. Adfitionally, the introducer 
5 ^^atfaaltipnmpfeaatrewhxher^ 

laterally ok of a laterally facing sample notch at a distal end of Ihe biopsy 
probe, so that the tissue marker can be fixed io the side wall of the tissue 
cavity. fee important inventive fature is the inclusion of an oneaation mark 
on the hub of the introducer to allow the physician to obtain the, desired 
placement position at the biopsy she. 

In a second embodiment of the invention, a rigid introducer is utilized 
rather than a flexible introducer, so that the biopsy power *ver and probe is 
not necessary to provide a rigid fixed position aecas ch^rart ftr the marker 
delivery system. This embodiment is particularly useful when the biopsy power 
driver and probe being used is too small to accommodate the aforementioned 
flexible introducer, and an alternate access and delivery means is required The 
rigid introducer of the mvemion may be utilized with or without a distal end 
ramp feature, depending upon whether lateral deployment of the marker is 
required. 

Ibc invention, together with additional feaaaes and advantages thereof, 
may best be understood by reference to the following description taken in 
conjunction with the acconpanytng illustrative (tawing. 

Brief PfffTfrftm gfJhJEaan 

Fig. I is a perspective view of a first embodiment of the invention, 
illustrating an arrangement for delivering and deploying a tissue marker throutf 
a flexfcle introducer, utilizing a motor-driven biopsy probe of known 
construction as an access conduit; 



Fig. 2 is a perspective view- similar to Fig. 1, wherein the driver i 
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of the mcttnJrhtn biopsy probe te been delet* m ore* to bane iaoiste the 
flexible ntrodjcer end tissue marictr sppHer, 

Fig. 3 is a side devttian] view of the flexible introclucer and tissue 
marker applier illustrated in Fjgv 1 and 2; 

flexible introducer illustrated in Fig. 3; 

Fig 5 is a perspective view of a second ernbodiaent of the present 
marker through a rigid introducer, 

Fig 6 is a crass-section] view of a one-piece marking device 
constructed in accordance with the principles of uie presera irrvwticn; 
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Fig 7 is a ones-sectional view similar to Fig 6, illustrating the 
piece marking device as the nurter thereof is being pulled bade against the 
faming die for partially closing the marker, and 

Fig 8 is a cross-saaknaj view similar to Fig 7, illustrating the 
to mark a desired tissue she 
Detrfied Daajtffaa a£ «tr frrantmn 



Refeaing now more pmiauatfy to Fig,. 1-4, a first embodiment of an 
introducer 10 (best seen in Fig 3) for delivering tissue markers 12 (F.g 4) to 
a wall 14 of a biopsy cavity 16 is iUurnated As discussed in related 
apptaikm SN OM08.097. tissue mate* 12 wprefa^ccntprittdofanon 
magnetic, radiographic material, »d are preferably construed in the fonn of a 
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clip, or surgical staple, to faciiitae ittacfaant to the tissue they mt 

ussue marker 12 is within a range of approximate* .030 itches ,050 inches, and 
prcfcably about .039 inches (In* To pl« the mate 12 * a desired tissue 

-MAMMOTOME* power drivo- and probe manufactured aid sold by Biopsys Medical 
Inc., of Irvine, Cafifbmia, the assignee of tepnscrt application. As 
described, for example, m US. Paert No. 5.526,822, previously aKtaporared 
herein by reference, the biopsy power driver and probe 18 cornea driver 
housing* a hollow outplacing needle 22 having, distal piercing end 24 
and a tissue cassette housing 26. The hollow ouer piercmg needle 22 includes a 
iateraDy facing tissue receiving pon 28 near its distal end The biopsy power 
driver and pobe 18 is operated to obtain a tissue ample by first movingthe 
distal piadng end 24 of the needle 22 nto position to pierce the fesia. or 
selected tissue which is to be sampled, using a known itnaging cevic* such as a 
stereotacuc imaging umt Then, a vacuum may be drawn through a vacuum pott 30 
(Rg. I ) of the tissue cassette bousing 26, and through the hollow needle 22 to 
create a negative pressure condition a the tissue receivmg port 28, thereby 
drawing tissue into the port, where it is sewed by an inner cutting cannula to 
capture a tissue sample. The tissue mat is capuatd within the inner anting 
annida is transported prouni^ 

cannula (not too] rearwardly. preferably to a slot 32 (Fig. 2) in the tissue 
cassette housing 26. A plurality of dsns samples, from different orientations 
m the vicinity of the tissue receiving port 28, i»y be obtained without 
withdrawing the needle 22. 

Once the desired tissue samples have been captured, thereby creating the 
biopsy cavity 16, it is often desirable to accurately position and deploy a 
pananeamarkar at the site of the biopsy. This povidee sevcal advaaages to 
the physician in diagnoab and maragenento^ For example, 

suitable permanent narking of the bicp* she pmrfdes a me« for reloaJiring 
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°^ * lissus afaoonmlity far follow-^) ajrgica] tftsraat, in the event 
the bkw p^Jogjeal results « poitive. It also provides a mans of tissue 
«twnnj%*e iiarffication far thepumoaeof ongoing dtagooatic follow^ 
To » ^ ^ the cri^ ^ b 14f „^ a j ^ ^ 

sysem which permits accume latoal discharge of the marker. 

The present invasion is particularly advantageous in that it utilizes 
the lumen of the hollow caer pacing needle 22 as the mrfer delivery cc«h«. 
Thus, subsequent to the biopsy procedure, ^le te probe 34 (Fig. 2) is still 
rnsoted within the parent's body at the Wojay site, it nay be uriliatd « a 
fixed position, rigid, annular conduit for ddK^ aodd^oynm of te tissue 
marker 12 The fact that the orate 34 new kavca the biopsy site ensues 
accurate delivery of the marker to the cavity Id, while also providing a less 
traumatic and quidca tissue marking 
methods. 

With particular reference now to Rg. 3, the flexible introducer 1 0 of 
the present LTveoion is illustrated The introducer 10 comprises a flexible 
rube 36 hiving an opening 38 idjuxnt toiadistalcndaridehub40*.ts 
proximal end. As illustrated in Rg 4, a plug 42 Is disposed at the distal end 
of the flexible tube 36, *hich plug includes en angled, sloping ramp 44 on a 
pn>xiird end face thereof. The flexible tube 36 of the flexible introducer 1 0 .s 
adapted to receive a flexible tube or d^koanettsl^^ of a disposable tissue 
marker applier 48. The appfer 48 comprises a squeeze handle 50 on its pnxdmal 
end, which has a ring 52 to which is enacted a pull wire 54. The pull wire 54 
extends through the lumen of the Apk^nxt* shaft 46, aad h studied a ta 
25 distal end to the marker 12 (Fig. 4> 

To deploy a marker 12 into th: cavity wall 14, the flexible ate 36 of the 
imroducer 10 is inserted irto 

tissue casseae housing 26, until the hub 40'afauo te tissw c*sme housing 
26,asillu«Bdinngs. Indl Once fully insmed. the hub 40 is roved 
by the physician until an indexing made or notch 56 (Fig, 3) « property 
oriened, thorhy ensuring that the iiaroducer 10 is draaTTfcrtntially aligned 
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within the probe 34. 

Aflffth C flodbletubc36afth e fl e ^ e i nmxWj0te ^ 
inserted into the probe 34 and properly aliened, in ihe manner described above, 
the *m* „*te wto 48 n»y be edvnced into the I un» of the i*rodu«M0 
«dla^i D Fi gS M^2. S otethedi J alaxi tfTO f exiu&tOT(h= * 
natch 38 end tissue receiving port 28. extending into the «vhy I6 
^<«n^y.thc.pplw48mrybef^ 

then the introducer any be mserted «, tnepn^H if(fcsi«0. An btvc«t« 
aspetx of the invention is the use of the nnp 44 to direct the flexible 
deployment shaft 46 radially outwwUy mm a* «** 38 so tfc* me marker 12 
disposed at the distal end of the start 46 may he later** mwponed to the 
cevnywaU 14 fir placement. Once the mate 12 is disposed at a dashed 
narking location, the squeea handle 50 is *^ by me phy*c^ so mat me 
pull wjre 54 is retracted by the squeezing motion sufficiently to break the pull 
wire, thus releasing the maker 12 fir inptantstion irto u« targa tijs« |4. 

Once the marker has beat injhmted, the flexi* deploymem shaft 46 may 
oe wimdravm from the introducer 10 and dia^ ^ a new applier 48 is 
inserwliraotheimtctomunplant.saamd As many markets as 

desired may be implanted, following whid. the hub 40 mav be couwer-rotated 9C- 
270 degrees aid the entire probe 34 withdrawn from die patient If i, Is desired 
to mark various locations about the cavity vmD K the probe needk 22 mm- be 
••oated between marker implantations to diange the triewaticn of the tissue 
«*ving pert 28, uting the thumbed 58. Additionally, the «iai position of 
the port 28 may be adjunad. if deshed. 
25 Re ^^toRt-5.as B »denib«aiiM 

ntthanism is illustrated In this entafin**. lite eknrns 
f<rs cmbodimtm are dcsg*ed by like reWc mmerah. followed by the 
letter a. 
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Figs. 1-4, and the embedment of Fig 5, is dw the introducer 10a is rigid, 
mho- dan flexible. The flexible introducer 10 of the fiia entodinvax is 
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*^P*Bdfa-iKwhh tbk^pow driver and probe 18, which functions as the 
TWc^ t hcflcxibtecWri I tfcof t hctub e 36« 

^n^^.athct.ssucc^^^ This embodiment worxs vwv 
^^"casnecaoD with larger sized probes, such as 11 gauge MAMMOTOME probes 

** ewer ' the flexible tube 36 is too targe to be threaded through smatar probes, 

Tnerefwe, die second embodiment has been developed to provide a stand alone^ 
access device for introducing the tisue matter appfe 

^ ri **^10.illu*a«dm^ 
havmg a piercing distal end 60, , dU btcrally facing opening 38a. and a 
ramp61 Sine** this embodi™* the im^ 
another access devise bu raher is itself an access device, it is preferably 
loaded onto si introducer needle mart 64, so that the shaft 36a is disposed in a 

shown), typically a stereotactic table available from Fischer Imaging, Inc. or 
fit.mUaad.Inc, The probe guide holder (not shown) is reptad by theloaded 
«*°*cer needle mount 64. Tic introducer is then advanced to the desired 
tissue suiting she. following whidt the tissue inaker applier is inserted 
thro^theirarotoc^ 

«pciipto««lc W thcra nV 62^to«^l^| ys ^ c ^ y&rto 
P« tissue. TbehandkSOais^s^^^j^ 

deptoy the distal tip clip 12 tte disposable appiier is removal 

Ahen-tivdy, the hdoducer 10. may be rib* without the ranp 62, in 
the case where lateral placement of the marker with respect to the inooducer 10. 
is not required 

A particularly advantageous embodion* of the present invention b the 
enjoyment of a one-piece marking etanent 70 (Fig,. 6^, comprising a matte 12b 
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pieceofwire. In this particular amber axto&mast, the nnjfc piece noting 
dement 70 is preferably fabricated of a angle piece of sheet material, ideally 
using « photochemical etching pneas to dimmate lay ftbricakn «rf fcennal 
stresses mm fcemg irmduced iatothepsn. The single-piece element is 
5 febneced such th« a ^^^^^^72^ 6-7) is disposed at a 
location on the msrking element which will break at a predetenmned load after 
the legs 73, 74 of the marker nave closed down and gripped the tissue to which the 
marker 12b is to be attached. Thus, as illumed in Figs. 6* a forming die 75 
is provided which b disposed prerimally of the niarker portion 12b of the single- 
piece marking dement 70. The failure point 72 is disposed between the forming 
die 75 and the marker 12b. at the distal end of the pull w« 54b. To deploy the 
marker 12b into the target tissue, i pulling fare is enplied prwdmally » die 
pull wire 54b, in the direction showo by arrow 76. This pulling fcree may be 
applied, fcr example, by a squeeze handle 50 like that shown in Figs. 1-3 and 5. 
or by some ether means. This proximal pulling force causes the inaker pomon' 
IZb to tnvd prromalry to a point where it impacts the distal end of the 
fonningdie75,asUlustritedi n Fig7. Coainucd proximal pulling fores on 
the pull wire 54b results in closure forces being applied agiinst the legs 73, 74 
of the marker portion 12b. Ultimately, as iUiotrated m Fig 8, coreinued 
20 tpplkahon of a proximal pulling force on the pull wire 54b will result m 
breakage of the pull wire 54b • the failure point 72, so that the marker t2b 
becomes separated therefrom, with the legs 73. 74 of the marker being closed upon 
the tissue desired to be marked. 

While the inventive marking dement may be round in cross-secticn, in its 
preferred enibcdimem. the marking dement 70 is fabricated of reoaigular stock, 
whirmhmbwclanpedacarierdart The inventors 

have found that, absent the twisting sar^te sham edges of the rectangula 
nock lend to snag against tlx; sides of the tube 46 (Ftg 3) as it is being pulled 
tboremrough, Twisting^ the cdxx hand, has been tbu^ 
» the stock sufficiently to ease passage of the pull wire 54b through the tube. 

While this invention has been described with respect to various specific 
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A ane-piece marking apparatic for defining a particular tissue 
location comprising; 

a marker element; and 

•P^^^gadi^endandapn^end.tten^dewnt 
being attached to the dotal end of the pal] wire; 

^iierein the marker element and the pill wire are comprised of a single 
piece of sheet material. 

1 T*K one-piec making apparatus recced in daur I, nd funha- 

comprising a faming die disposed proximaily of said marker demea, the marker 
dement conprising fast and second legs and the fcrnnng die coit^rising fta and 
second forming fees conspondlng to each of aaid tot and second leg, such 
that when said pull wire is puOed m a proximal diiactwn, said (ba and second 
legs ait pulled prodmally against said fta and second laniimg faces of said 
forming die. 

3. The one-piece marking apparatus recited in claim 2, and dither 
comprising a predesigned faihac point disposed m the distal cad of said pull 
^^e^justpweirad to said maker dement, wherein when the pull wire is pulled 
in a parol direction, said fust and acoond legj are puled pminidly against 
said fina and second forming faces suefa that said legs clone inwardly towanl one 
another, attaching to adjacent tissue to be m^ as th^ clore; the proratf 
pulling force on said pill wire causing said predesigned failure print to yield 
w^ien said marks dement o attached to said tissue so that said marker dement 
and said pull wire become sepraed from one another. 



«. The one-piece racking apparatus recited in daim 1, and forth* 
wnprlsng a predesigned failure point disposed to the distal end of said pull 
*m. jum poximd to said trucker, aid failure pdm being adapted to foil. 
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fwarannned pulling force on said puli wire. 

single piece of sheet netanl comprises reaagufar stock. 

rectangular stock is hvised 38x1 

7 The one-piece making ^ h ^ ' 
marker demos has a width of less thai 0.1 inches. 

8 ^"^^fVWiwtedhdwnT.whe^ 
rnertcer ctanmi has . maximum width within a range of .O3O-.050 inches. 

"sue location, oomphsmg the steps of: 

providing a single piece of shed mesial having a proximal cni and a 
distal end; 

fanning a marker element having fat and second legs « said distal «t 

and 

prc W ^,p rgd a^^ potete ^^ |n ^^ 

prn^to^dn^. jai dah«pc«bei n g m gi n ^ toM ^ 1 
F«tomnined pulling force uappiirf 

of sheet material, thereby separating thenokaelen^fiomtheTenwnderof 
the nudcing apparatus. 

10. TTien.trwJofm^ami^apparaaoB recite 
"tetm the step of providing . single piece of sheet material includes providing 
a single piece of rectangular stock. 
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■nd fi-ther comprising the step of clamping fcesintfe pk~ of mangul*** 
at both ends and twisting said reaangular stock 

12. Tbemc^ofmakiDgan^gappa^^^^j^^g 

or usmg a photochemial etching process to fabricate Ac cne^ narking 



U. A drvjo: f» marking a particular tissue ana xvitfain a body to 
identify said particular tissue area for a later diagnostic or therapeuic 
procedure, comprising; 

a marker element; 

an appanauj for remotely delivering said o«ri« efcn« fiom outside the 
body to the partkuiar tissue area, cwnprisii^ an irmoduca having a t^ 
wherein the tube has a lumen, a distal operur« aid a jsroxmal hub. 

14. The device for marking a partkuiar tissue oca as recited in 
claim 13. the apparatus for namely (lettering said marker element further 
cranprismg a flexible marker dement appJicr 

15. The device for marking a particular tissue area as rated in 

. claim 14, die flexible marker dement applier comprising a floribJe deployment 
shall having a lumen, a distal end, and a proximal end. 

16. The device for mart^g a p^cuhrtisiuera 

claim K ard further cx>rriprising a hanoTew flsdUc 
depJuyment abaft. 

17. The device for marking a partkuiar tissue area as recited in 
daimlo.whotmihefkxfote™^ 
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saw m«cretenm,sudnhi: when said hs^e is aausted. » „. 



18. T^devwe for mirting, patios ^ 



20. Tliedevice for mating a pmicubr tissue •reaasredtedb 

forming foots of said forming dk 

21. The <^icr for Mridi^-perticul* tissue ^ 

** ^ " » id * «*■ ^predesigned 

th a tsa 1 d^ ci en^^» d ^^ W5 ^ edfianoj 
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a The device for rrarking a particular tisjue area s recited in 
eWm 19, and further comprising a predesigned failure di^caed m the 

being adapted to fid, separating aid maricer dm« fitw «id puD wi*. »on 
application of a prcdanmjned pulling force on said pull wire. 

23. THedevice for marking a jmioikr tissue «a « nsched in 
dai» 1 9, wherein said single pi« of sheet matmal comprises reomgular 
stock. 



24. The device for marking a particular tissue area is recital in 
claim 23, wherein said rectangular stock is rwiced. 

25. The device for marking ■ particular tissue area as recited in 
claim 13, wherein aid marker element has a width of less than C.l inches. 

26. The device for marking a particular tissue vea x recited in 

^X.v*^&dv^d^b* imain M M to withkanmaof 
{ .Q3O-.050 inches. 

27. The device for maricing a particular tissue area as recited in 
. cWm 13, whtrnn the distal opening on the iareducer tube is oieated 
laterally. 

28. The device for rnarking a particular tissue area as recited in 
claim 13, wherein said praxnal hub induoo a rneans for iiideso^ ibe 
ctrcunrfemaial crientahoo of the introducer. 

29. The device for marking a particular tissue area as recited m 
data 15. wherein said flexible deployment shaft b imcrtable though the lumen 
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30. TTedev^fon^ap^^^^^^^ 

31. Hie device fir marking a particular tissue area a recited in 
chunks* device ^ canprising a rigk! ^ ^ a disa| 
openmg, said rigid annul, conduit being & ^ ^ ^ ^ 

an aided vbuaiization device, ^ the disal opening of the conduit* 
disposed adpeent to said particular tissue area, said flexibk introducer tube 
being taenable into said rigid annular eaiduitjuehthmthec^endofthe 
flexible introducer tube exits said rigid annular cor^ thiwgh the distal 
opening them* thereby transporting aaid nwxer element to said pmcular 



tissue 



32. The device for marking a particular tissue are* as rcciiad in 
ciaim 31, wherein said rigid annular conduit comprises a biopsy power driver and 
probe. 

33. The device ftjr narking a particular tissue area as recited in 
claim 30, and filter comprising an mgkd ramp disposed at ok distal end of the 
flexible introducer tube, adjacent to die distal opening on said tube, said i 
functioning to cause said flexible deploynjert shrfr ro e«t the tube disttl 
opening in a generally lateral direction wiih reject to the orientation of the 
introducer tube 

34. The (trice for marking a particular tissue area as recited in 
data 29, wbemn said introducer tube e eampiwdofarigidrnteial. 

33. ^<tadcefc*marktag a pertwdar tissue area ^ 
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cWm 13, when* the distal end of said iawkw tube is td^ &r piecn« 
and entering said body, sudi that the distil opening thereof ii di^ceed adjacent 
to said particular tissue area 

36. The device f<r marking a particular tissue area as recited ki 
claim 35.*ta«n the mtroducer tube das) opening is oriented gentnlly 
laterally. 



37. The device for mano^ a pertkular tissue am as recited in 
claim 36, and further comprising an angled tamp disposed at the distal end of the 
introducer tube, adjacent to die dual opening cm said tube, aid tamp 
functioning to cause said flexible t^oynw shaft to exa the tube dktal 

5 opening in a generally lateral direction withrespastoiheorientaiionof the 
introducer tube. 

38. The device for marking a particular tissue area as recited in 
claim 34, and further comprising an introducer needle mowt for holding said 
iraroducer tube as it is guided into the body. 

39. A marker element apptier for applying a maker element to a 
particular tissue sea in order to made said area fix a fata- diagnostic or 
tho^jcutic procedure, comprising: 

a marker eftemeo; 
5 aflcpoT>le(fcploynwttshafth^gaJ^^ 
«* 

a handle; and 

a puH wire attached to said haodk; the wire extend^ 
10 anaefacdm said n*ite element 



40. The device for marking a particular tissue area as nxitcd in 
21 
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,«id h«fc . ^ ^ ^ ^ 

claim 39, whom the marferdemm and the pull wire areM^v-i * . . 

fanning fines of said faming die. 

43. iTied^J,^,^,^^^^ 
dam. 42, and funher comprising a predesigned M« point cfispc«d in the 

•he p^l w« « ^ied » . p^ ^ ^ ^ ^ 

4at said maker dement and said pull wire become sepMed from one another. 

44. The device for maridng i particular tissue area as recited in 
dtol ««i of sad puJI m to m ^ ^ ^ 

"P«in g -id mrferdotw iron, said p«n JT-pon 
Wlicauon of a prafarrmined putting face on aid pull 
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45. The device for marking a particular tissiK area « rctitad in 
claim 41, said smglc piece of ^ 

stock. 

46. The device for marking a pirtiaikr tissue to as recited in 
daim 45, wherein said reaangular stock is twfcted 

47. The device for marking a pmicalar d$« area as rtched m 
claim 39, wherein said marker dement has a width of less than 0.1 indies. 

48. The device for marking a portico 

claim 47, wherein said marker element has a maximum width within a range of 
.030-.050 inches. 

49. A method of marking tissue in a body to identify a selec ted 
location for a diagnostic or therapeutic procedure, the method ooitfrisng: 

manipulating an introducer tube into said body, so that a distal end of 
the introducer tube is disposed at said selected location; 

inserting a flexible deployment shaft of a flexible maricer element 
applier into a lumen of said introducer tube, such that a distal end of said 
deployment shaft exits the introducer tube through a distal opening in the tube; 

pulling proximalry on a pull wire extending through a lumen of said 
deplcymert shaft, the puDing saion on said wire causing a nwker element to 
disengage from said marker dement applier and lodge b tissue * said selected 
location 
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